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Accessory navicular, 487-489, 490 
Acetabulum, fractures of, 582-584 
diagnosis and treatment of nonunions and malunions, 
769-788 
Achondroplasia, 13 
Acidosis, renal tubular, 87-88 
Acromioclavicular joint, fractures, 321-322 
Acromion fractures, 323 
Adenomas, parathyroid, in patients with Paget's disease, 
177, 179 
Adolescents, hip fractures in, 341-352 
Albers-Schénberg disease, 13 
Albright’s syndrome, $7 
Alkaline phosphatase level, as marker of bone formation, 
110 
in Paget’s disease, 173, 176, 177, 179, 180, 181, 183 
Allografts, for segmental defects, 655, 664, 664 
Aminonitrites, effect of, on bone growth, 12 
Analgesics, for pain relief from spinal fractures, 146 
Anatomy, of hip, 552-554 
of lumbar vertebral column, 463 
of pelvis, 545-548, 552-554, 573 
of shoulder, 497-498 
of thoracic vertebral column, 463 
Androgens, for increasing bone mass, 117 
Androstenedione, 102 
Angular deformity, after knee injury, 374-375 
Animal models, of osteoporosis, 20-22 
Ankle, fractures of, 594-597 
classification, 381-382 
complications of, 390, 392 
indications for operative treatment of, 382 
open, 390 
operative treatment of, in children, 381-392 
with osteoporosis, 133-135 
Salter Harris, 382-383, 384, 385, 386 
ischemic necrosis of, 599 
ligament injuries of, 592 


tendon injuries of, 592-594 
trauma to, complications of, 599-600 
MRI of, 591-601 
Ankylosing spondylitis, acute fractures with, 427, 429 
cauda equina syndrome with, 430-431 
clinical and radiologic features of, 427 
of hand, 410 (July) 
of hip, 416 (July), 555, 556 
with pseudarthrosis, 428, 429-430 
Ankylosis, as complication of missed Monteggia fracture- 
dislocation, 255 
Annular disruption, 604, 607 
Antibiotics, and nonunions, 645-646 
Anticonvulsant medication, rickets and osteomalacia with, 
88 
AO/ASIF frame, for fragment transport in segmental de- 
fects, 656-661 
AO/ASIF tubular fixateur, use of Ilizarov concept with, in 
treatment of segmental defects, 655-665 
Appendicular arthropathy, 405-422 (July) 
Arachnoiditis, as cause of failed back surgery syndrome, 
613, 616 
Arthritis, of hip, 554-556 
Paget’s, 175, 185, 186 
rheumatoid. See Rheumatoid arthritis. 
septic, of wrist, 531, 541 
of wrist, 526, 528 
Athrography, of postoperative shoulder, 510 
of rotator cuff tears, 502 
for wrist instability studies, 518-519 
Arthropathies, appendicular, 405-422 (July) 
axial, complications of, 423-435 
crystal-induced, of hand, 411-415 (July) 
deposition, of hip, 417-418 (July) 
of knee, 419-421 
with sickle cell anemia, 197-198 
with thalassemia, 194-195 
Arthroscopy, for knee injuries, 365, 368, 369 


*The April and July issues overlap from pages 405-417. In each entry for which the page numbers overlap, the proper 
issue is indicated. 
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Artifacts, on magnetic resonance imaging, 607, 610-611 

Atlantoaxial impaction, 424—425 
McGregor’s line method of measuring, 425 
Ranawat method of measuring, 426 

Automobile accidents, and ankle fractures, 390, 391 
and spinal injury, 337 

Avascular necrosis, from femoral neck fractures, 342 
from hip fractures in children, 344, 348, 349, 350 
of humeral head, 511 
from radial neck fractures, 264 

Avulsion fractures, of intercondylar eminence of tibia, 

371-373 

of tibial tubercle, 372-374 

Axial skeleton, assessment of, 51-63 


Back pain, as symptom of Paget's disease, 173-174 
Backscatter electron imaging, for analyzing bone mineral 
distribution, 22 
Biceps tendon, 507, 509, 510 
Biopsy, bone, 68-69, 110 
Bipartite patella, 483-485 
Bisphosphonates. See also Diphosphonates. 
for prevention of osteoporosis, 116-117 
for steroid-induced osteoporosis, 103, 104 
Blacks, bone mineral content in, 44 
Bone, biopsy of, 68-69, 110 
carpal, fractures of, 236-237 
cells of, 66-68 
composition of, 19-20 
histologic sections of, 66 
histomorphometry in diagnosis of metabolic disease of, 
70-75 
long, preoperative planning for the treatment of nonun- 
ions and correction of malunions of, 693-714 
normal histology of, 66-69 
nutrition and, 43-50 
Paget's disease of, 171-189 
peak mass of, 109 
plastically deformed, closed reduction of, 246 
structure of, 66 
tetracycline labeling of, 68 
uninjured, effects of transforming growth factor-B on, in 
vivo, 204, 206 
Bone acidic glycoprotein, 26 
Bone densitometry testing, in osteoporosis prevention 
center, 165 
Bone ends, in nonunions, shape of, 641-643 
viability of, 640-641 
Bone formation, endochondral, 1, 200-201 
intramembranous, 1 
Bone graft appearance on MRI, 606 
Bone grafts, and nonunions, 645 
posterolateral, for segmental defects, 655, 661 
vascularized autogenous, for segmental defects, 655, 
663 
Bone matrix, disturbed formation of, 69 
disturbed mineralization of, 69-70 
disturbed resorption of, 70 
in osteoporosis, 19-29 
Bone mineral, in osteoporosis, 19-29 
Bone pain, as symptom of Paget's disease, 174 
Bone proteoglycan I, 26 
Bone proteoglycan II, 26 
Bone remodeling, defects in, 13 
Bone scans, for determining fracture age, 110 
for Paget's disease, 176, 182 
Braces, for fractures from osteogenesis imperfecta, 157 
Jewett, 146, 147 


Orthomold extension, 147 
Breast cancer, from estrogen replacement therapy, 112- 
113 
Burst fractures, of spine, 332 


Calcaneus, fractures of, 442, 598 
Calcification, defects in, 12-13 
Calcitonin, 174 
effect of, on growth plate function, 9 
for osteogenesis imperfecta, 159 
for Paget's disease, 159, 180, 181, 183 
for prevention of osteoporosis, 113-115 
as regulator of calcium, 35 
role of, in calcium balance, 43 
for steroid-induced osteoporosis, 103, 104 
Calcium, absorption of, 32 
bioavailability of, 45-46 
distribution of, 31-32 
homeostatic mechanisms of, 81-85 
ingested, factors affecting fate of, 32 
nutritional deficiency of, 38, 40 
physiologic role of, 31 
in prevention of osteoporosis, 43, 44—45 
recommended daily allowance of, 44-45 
sources of, 46 
Calcium carbonate, 47 
Calcium citrate, 47 
Calcium homeostasis, 31-42 
alterations in, 35, 38-40 
extracellular, 33 
intracellular, 32-33 
Calcium pyrophosphate dihydrate (CPPD), of hand, 411- 
413 (July) 
of knee, 420, 421 
Calcium supplements, 46-47 
with calcitonin therapy, 183 
for steroid-induced osteoporosis, 103, 104 
Callotasis, 656 
Callus, fracture. See Fracture callus. 
Callus distraction, 656 
Cancer, breast, from estrogen replacement therapy, 112- 
113 
Carcinoma, endometrial, from estrogen replacement ther- 
apy, 112 
Carpal bones, fractures of, 236-237 
neoplasms of, 530, 534-535 
Carpal hole, 530 
Carpal instability, 515, 517, 518-519, 530-531, 536-540 
Carpal tunnel syndrome, 527, 528 
Cartilaginous component, of growth plate, 4-8 
Cast immobilization, for supracondylar extension frac- 
tures, 276 
Casting, for fractures from osteogenesis imperfecta, 157 
and nonunions, 645 
Cauda equina syndrome, 430-431 
Cell proliferation, defects in, 13 
Cervical spine, rheumatoid, anterior subluxation of Cl on 
C2 in, 423, 424 
CT evaluation of, 425-427 
lateral subluxation of Cl on C2, 423-424 
MRI evaluation of, 425-427 
posterior subluxation of Cl on C2 in, 423, 424 
subaxial subluxation of, 425 
vertical subluxation of, 424—425 
trauma to, 449-462 
classification of, 451 
computed tomography of, 451 
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extension injuries, extension “teardrop” fracture, 456, 
458 
hangman’s fracture, 456, 457 
hyperextension fracture-dislocation, 458 
odontoid fracture, 456 
posterior arch Cl fracture, 456 
extension-rotation injuries, 461 
flexion injuries, anterior subluxation, 453 
bilateral locked facets, 454, 455-456 
clay-shoveler’s fracture, 453 
compression fracture, 453 
flexion teardrop fracture, 454, 455 
wedge fracture, 453 
flextion-rotation injuries, rotary fixation of C1—C2, 
460, 461 
unilateral locked facet, 461 
MRI of, 461-462 
radiographic evaluation of, 449-450 
vertical compression injuries, burst fracture, 458, 459 
Jefferson's fracture, 458, 459 
Cervicotrochanteric fractures, 342, 346 
Chelators, as cause of rickets, 86 
Chest, radiographic examination of, in multiply injured 
patient, 439-441 
Child abuse, spinal injuries from, 336-337 
Children, ankle fractures in, operative management of, 
381-392 
hand and wrist fractures and dislocations in, 217-243 
hip fractures in, 341-352 
knee fractures in, operative treatment of, 365-379 
lower extremity fractures in, internal fixation of, 353- 
363 
Monteggia fracture-dislocations in, 251-256 
multiply injured, external fixation in, 393-400 
olecranon and radial neck, 257-268 
operative management of fractures in, 217-417 
radial and ulnar shaft, 245-250 
residuals of elbow trauma in, 291-314 
shoulder region fractures in, operative management of, 
315-324 
spinal fractures in, operative management of, 325-339 
supracondylar fractures in, 269-289 
Chondrocytes, appearance of, after fracture, 200 
defects of, in matrix synthesis, 12 
Chondrogenesis, 200, 201 
Clavicular fractures, 317-318 
lateral end of, 321-322 
medial end of, 318, 320-321 
Closed reduction, for ankle fractures, 134 
in children, 382, 383, 386, 388, 390 
of cervicotrochanteric fractures, 342, 346 
for Colles’ fractures, 138 
for femoral neck fractures, 128 
of greenstick fractures, 246 
of Monteggia fracture-dislocations, 253, 254 
of plastically deformed bones, 246 
of radial and ulnar shaft fractures, 246, 248 
of radial neck fractures, 261 
of supracondylar extension fractures, 275-282 
for transcervical hip fractures, 342 
of transepiphyseal separations, 341 
Collagen, alteration of, in osteoporotic bone, 22, 24-25 
in osteogenesis imperfecta, 155-156 
Collagen genes, in osteogenesis imperfecta, 155-156, 
160-161 
Collateral ligaments, MRI of, 565-568 
Colles’ fractures, with osteoporosis, 109, 137-139 
Compartment pressure measurement, 404—405 (April) 
indications for, 406 (April) 
Compartment syndrome, diagnosis of, 403-404 
etiology of, 403 


of foot, 409-410 (April) 
of forearm, 407-408 (April) 
and fractures, 410 (April) 
of hand, 406-407 (April) 
incidence of, 402 
of lower extremity, 4%\-402, 406 (April), 408-409 
(April) 
measurement of tissue pressure in, 404—406 (April) 
pathophysiology of, 402 
treatment of, in children, 401-412 (April) 
Complications, of axial arthropathies, 423-435 
of foot and ankle trauma, 599-600 
of Ilizarov method, 636, 650-651 
Compression fractures, of spine, 332 
Computed arthrotomography, of shoulder, 502 
Computed tomography, of carpal lucencies, 530 
of cervical spine trauma, 451 
of hips, 550-551 
for Paget’s disease, 176 
of pelvis, 550-551, 584-587 
quantitative. See Quantitative computed tomography. 
of rheumatoid cervical spine, 425-427 
of thoracic and lumbar vertebral column, 464—466 
of wrist, 516, 523, 525 
Congestive heart failure, from Paget's disease, 173, 179 
Connective tissue, nonskeletal, defects in, as clinical fea- 
ture of osteogenesis imperfecta, 154 
Coracoid fractures, 322, 323 
Coronary artery disease, estrogen as protection against, 
113 
Corticosteroids, effect of, on growth plate function, 9 
Cortisol, bone loss from, 97, 98, 99 
Counseling, genetic, for osteogenesis imperfecta, 161 
of patients in osteoporosis prevention centers, 166—168 
Coxa vara, as complication of hip fractures 344, 351, 352 
Cranial settling, 424—425 
Cruciate ligaments, MRI of, 565, 566 
Cruciform anterior spinal hyperextension (CASH) orthosis, 
147 
Cubitus valgus, from supracondylar fractures, 292, 295, 
296, 297-298 
Cubitus varus, from supracondylar fractures, 292, 293, 
294, 295 
Cushing's disease, 97, 102 


Deafness, as indirect consequence of osteogenesis imper- 
fecta, 153 
Debré-De Toni-Fanconi syndrome, 87 
Deflazacort, reduced bone loss with, 98 
Deformities, angular, after knee injury, 374-375 
cubitus valgus, from supracondylar fractures, 292, 295, 
296, 297-298 
cubitus varus, from supracondylar fractures, 292, 293, 
294, 295 
extension, from supracondylar fractures, 291-292 
flexion, from supracondylar fractures, 291 
lateral spur formation, with lateral condyle fracture, 305 
and nonunions, 644-645 
true varus, with lateral condyle fracture, 305 
Delayed union, of humeral shaft fracture, cause of, 727 
classification of, 730 
definition of, 725-726 
objectives of therapy for, 730-735 
surgery for, 736-738 
Dental defects, as clinical feature of osteogenesis imper- 
fecta, 154 
Dentinogenesis imperfecta, 154 
DEXA. See Dual-energy x-ray absorptiometry. 
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Diabetes, phosphate, 87 

Diaphyseal fractures. See Shaft fractures. 

Diastrophic dwarfism, 12 

Diffuse idiopathic skeletal hyperostosis (DISH), 431-432, 

556 

effect of deficiency of, on bone growth, 11 
homeostatic mechanisms of, 82, 84, 85 
role of, in calcium balance, 43 

1,25—Dihydroxyvitamin D, role of, in rachitic syndromes, 


87 
Diphosphonates. See also Bisphosphonates 
for Paget's disease, 174, 175, 180, 181, 183 
DIP joint. See Distal interphalangeal joint. 
Diskectomy, 604 
Disk herniation, as cause of failed back surgery syndrome, 
609, 612 
Dislocations, of carpal bone, 237 
of distal interphalangeal joint, 224 
of distal radioulnar joint, 237 
of hand and wrist region, operative treatment of, 217- 
243 
of metacarpophalangeal joint, 229-232, 235 
of proximal interphalangeal joint, 225 
of radial head, as differential diagnosis of Monteggia 
fracture-dislocations, 253 
volar distal radioulnar, 522 
Displaced avulsion fracture, of knee, 369 
Distal femoral epiphysis, fracture separation of, 369-370 
Distal interphalangeal joint, dislocation of, 224 
mallet finger fractures of, 221-223 
Distal radius, radiographic examination of fractures of, in 
multiply injured patient, 443-444 
Distraction histogenesis, for segmental defects, 655, 664 
Distraction osteogenesis, for segmental defects, 655-666 
Dorsal compartment of forearm, fasciotomy of, 408 (April) 
Double incision fasciotomy, for compartment syndrome of 
lower extremity, 409 (April) 
DPA. See Dual-photon absorptiometry. 
Dual-energy x-ray absorptiometry, accuracy of changes 
observed on, 58 
calibration of, 56 
diagnostic sensitivity of, 57 
method of, 55-56 
monitoring of changes with, 58 
precision of, 57-58 
radiation dose from, 56—57 
region of interest of, 56 
as screening test in osteoporosis prevention center, 165 
Dual-photon absorptiometry, accuracy of changes ob- 
served on, 58 
calibration of, 56 
diagnostic sensitivity of, 57 
for measuring bone mineral content, 144 
method of, 55-56 
monitoring of changes with, 58 
precision of, 57-58 
radiation dose from, 56-57 
region of interest of, 56 
as screening test in osteoporosis prevention center, 165 
Dwarfism, diastrophic, 12 
Dyads of common injuries, in multiply injured patient, 
444-445 


Elbow, injuries to. See Fractures in children, of olecra- 
non; Fractures in children, supracondylar. 
residuals of, in children, 291-314 

Electron microscopy, for characterizing bone mineral, 21 


Endochrondral bone formationn, 1, 200-201 
Endometrial carcinoma, from estrogen replacement ther- 
apy, 112 
Endometrial hyperplasia, from estrogen replacement ther- 
apy, 112 
Environment, effect of, on bone growth, 10 
Eosinophilic granuloma, 336 
Epidural scar, postoperative, as cause of failed back sur- 
gery 
syndrome, 609, 612-613, 614-616 
Epiphyseal separations, about the knee, 365-368 
Epiphysis, distal femoral, fracture-separation, 369-370 
proximal tibial, fracture-separation, 370-371 
Estradiol, 102 
Estrogen, deficiency of, bone loss from, 109, 110 
effect of, on growth plate function, 9 
role of, in calcium balance, 43 
status of, in steroid-induced osteoporosis, 102 
Estrogen replacement therapy, for prevention of osteopo- 
rosis, 110-113, 163, 167 
efficacy of, 111 
mechanism of action of, 111 
prospective studies on, 111-112 
systemic effects of, 112-113 
type, route, and dose of, 112 
Estrone, 102 
Exercise, for osteogenesis imperfecta, 156-157 
for prevention of osteoporosis, 115 
weight-bearing, and relation to bone density, 44, 115 
Extension injuries, of cervical spine, 456-458 
of thoracic and lumbar vertebrae, 474, 475, 478-479 
Extension-rotation injuries, of cervical spine, 461 
External fixation, choice of devices for, 394-395 
complications of, 398-400 
for deformities of tibia and femur, 667, 687, 690 
indications for, 393-394 
in multiply injured children, 393-400 
Extracellular matrix of bone, 22-26 
F~*remities, radiographic examination of fractures of, in 
Itiply injured patient, 442-444 


Failed back surgery syndrome (FBSS), 603, 609, 612-622 
Falls, as cause of spinal fracture, 145 
Familial r. »physeal dysplasia, 13 
Fasciotemy, sor compartment syndrome, 406—410 
external fixation with, 394 
Ft grafting, in spinal surgery, 606-607 
Femoral neck, fractures of, with osteoporosis, 126-129 
with Paget's disease, 183 
nonunion of, Pauwels osteotomy for, 759-767 
Femoral shaft, fractures of, with Paget's disease, 184 
radiographic examination, in multiply injured patient, 
442-443 
Femur, distal, fracture-separation of, 369-370 
fractures of, 110, 132 
internal fixation for children’s fractures of, 354-363 
malunions and malnonunions of, determining true de- 
formity of, 674-675 
level of osteotomy for, 678-680 
mechanical axis considerations in, 675, 678 
principles of deformity correction in, 668-671, 674 
treatment of, by detailed preoperative planning and 
llizarov techniques, 667-692 
overgrowth of, after fracture, 398-399 
Fibrous dysplasia, rickets and osteomalacia with, 88 
Fibrous structure, of growth plate, 8 
Fibula-pro-tibia, for segmental defects, 655, 661 
Fibular osteotomy, and nonunions, 645 
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Fibulectomy, for compression syndrome of lower extrem- 
ity, 408-409 (April) 
Fingers, fractures, 217-232 
metacarpal, 232-233 
Fixation devices, and nonunions, 644 
Flexion-rotation injuries, of cervical spine, 458, 460-461 
Flexion injuries, of cervical spine, 451-456 
of thoracic and lumbar vertebrae, 470-474, 478, 480 
Fluoride, in bone mineral, 20 
for increasing bone density, 110 
for osteogenesis imperfecta, 159 
for prevention of osteoporosis, 115-116 
for steroid-induced osteoporosis, 103 
Foot, compartment syndrome of, 409-410 (April) 
fractures of, 594-598 
ischemic necrosis of, 599 
Foot trauma, complications of, 599-600 
MRI of, 591-601 
Forearm, compartment syndrome of, 407-408 (April) 
fractures, 245-250 
Fracture-dislocations, in children, digital carpometacarpal, 
232-233 
Monteggia, 251-256 
closed reduction of, 253, 254 
complications of, 255 
diagnosis of, differential, 253 
missed, 252, 255 
injury patterns with, 251-252 
open reduction of, 254-255 
operative intervention for, 254-255 
posterior interosseous nerve injury with, 252-253 
treatment of, 253-255 
spinal, 332, 333 
hyperextension, of cervical spine, 458 
Fracture-separations, in children, of distal femoral epiphy- 
sis, 369-370 
of knee, compound, 369 
open, 369 
triplane, 368 
of proximal tibial epiphysis, 370-371 
Fracture callus, exogenous transforming growth factor-B in 
organ culture of, 204, 205 
Fracture healing, histology of, 199-201 
role of nutrition in, 48-49 
Fracture repair, transforming growth factor-B in regula- 
tion of, 199-209 
Fractures, acetabular, 582-584 
anterior column, 584 
diagnosis and treatment of nonunions and malunions 
of, 769-788 
ilioischial column, 582-583 
iliopubic column, 583 
posterior, 582 
posterior column, 584 
transverse, 583 
acute, with ankylosing spondylitis, 427, 429 
of ankle, 594-597 
with osteoporosis, 133-135 
of calcaneus, 442, 598 
of cervical spine, bilateral locked facets, 454, 455-456 
burst, 458, 459 
clay-shoveler’s, 453-454 
compression, 453 
extension “teardrop” fracture, 456, 458 
flexion “teardrop,” 454, 455 
hangman's, 456, 457 
Jefferson's, 458, 459 
odontoid, 452, 453, 456 
posterior arch Cl, 456 
wedge, 453 


chidren’s operative management of, 217-412. See also 
Fractures in children. 
Colles’, with osteoporosis, 109, 137-139 
completed, with Paget's disease, 183 
of distal radius, 443-444 
femoral, 110 
femoral neck, with osteoporosis, 126-129 
with Paget's disease, 183 
Pauwels osteotomy for, 759-767 
femoral shaft, 442-443 
with Paget's disease, 184 
of foot and ankle, 594-598 
hamate, 524 
hip, with osteoporosis, 109, 126 
prevention of, 110 
humeral shaft, 725-742 
nonoperative treatment of, 728-730 
postoperative management of, 740 
preoperative planning for, 735-736 
surgery for, 736-741 
of humerus, with osteoporosis, 135—137 
intertrochanteric, with osteoporosis, 129-130 
with Paget's disease, 183 
intraarticular, 743-757 
malunion and nonunion of, 629-788 
management of, in patients with osteoporosis, 125-141 
nonunion and malunion of, 629-788 
of olecranon, with osteoporosis, 137 
from osteogenesis imperfecta, 152-153 
braces for, 157 
casting for, 157 
physical therapy for, 156-157, 158-159 
splints for, 157, 159 
of osteoporotic spine, 143-150 
diagnosis of, 145-146 
nonoperative treatment of, 146-147 
operative treatment of, 147-149 
pathophysiology of, 143-145 
with Paget's disease, 183-185 
pathologic, in metabolic bone disease, 1-215 
of pelvis, 444, 573-590 
avulsion, 576-578 
bucket-handle, 581 
iliac wing, 576 
ischiopubic rami, 576 
Malgaigne, 581-582 
open-book injury, 580 
pediatric, 584 
sacral, 578-579 
from seatbelt injury, 584 
sprung pelvis, 580-581 
stable, 574, 576-579 
straddle, 581 
stress, 584 
unstable, 579-582 
periarticular, about the knee, with osteoporosis, 130- 
131 
radial, 520 
scaphoid waist, 523 
of scaphoid wrist, 443-444 
of scapula, 444 
spinal, 442. See also Fractures, of cervical spine; Frac- 
tures, thoracic and lumbar vertebral. 
stress, with Paget's disease, 183 
subtrochanteric, with Paget's disease, 183-184 
supracondylar, of distal femur, with osteoporosis, 132 
with thalassemia, 194 
thoracic and lumbar vertebral, 463-482 
tibial, with Paget's disease, 184—185 
tibial, Ilizarov method for treatment of, 629-637 
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Fractures (Continued) 
tibial plateau, with osteoporosis, 132-133 
vertebral, 110 
with osteoporosis, 109 


Fractures in children, at acromioclavicular joint, 321-322 


acromion, 323 
of ankle, classification of, 381-382 
complications of, 390, 392 
open, 390 
operative management of, 381-392 indications for, 
382 
avulsion, of intercondylar eminence of tibia, 371-373 
of tibial tubercle, 373-374 
of carpal bones, 236-237 
cervicotrochanteric, 342, 346 
of clavicle, 317-318 
at lateral end of, 321-322 
at medial end of, 318, 320-321 
closed reduction. See Closed reduction. 
compartment syndrome with, 410 (April) 
coracoid, 322, 323 
delayed healing of, with external fixation, 398 
diaphyseal. See Shaft fractures. 
of distal radioulnar joint, 237-239 
external fixation of. See External fixation in multiply 
injured children. 
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of shaft of radius and ulna, clinical assessment of, 245 
closed reduction of, 246, 248 
open reduction of, 246, 248 
operative management of, 245-250 
vascular compromise from, 246 
of shoulder region, operative management of, 315-324 
spine, burst, 332 
compression, 332 
growth plate, 333-334 
operative treatment of, 325-339 
seatbelt, 332 
stress, 334-335 
of femoral neck, 348 
of spine, 334-335 
supracondylar, classification of, 269-271 
operative management of, 269-289 
pathology of, 271-273 
of phalangeal neck, 226-227 
residuals of, 291-303 
treatment of, 273-288 
of thumb, 233-235, 236 
of tibia, internal fixation of, 353-354 
limb overgrowth after, 398-399 
Tillaux, 386, 387, 388 
transcervical, 342, 344, 345 
triplane, of distal tibia, 386, 388, 389, 390 


femoral, internal fixation of, 354-363 FT-IR microscope, for analyzing bone mineral properties, 
limb overgrowth after, 398-399 22 

of fingers, 217-232 

of forearm, 245-250 

glenoid, surgical treatment of, 322-323 

greenstick, closed reduction of, 246 


Gallium nitrate, for steroid-induced osteoporosis, 104 
of growth plate of spine, 333-334 


Gallium scans, for differentiating tumor from Paget's dis- 


of hand and wrist, operative treatment of, 217-243 ease, 176 
of hip, 341-352 


Genes, collagen, in osteogenesis imperfecta, 155-156, 
classification of, 341-344 160-161 f 
complications of, 344, 348, 352 Giant cell tumors, with Paget’s disease, 188 
of hip in children and adolescents, 341-352 Glenohumeral instability, 507, 508 
internal fixation of. See Internal fixation. Glenoid fractures, surgical treatment of, 322-323 
intertrochanteric femoral, 342, 344, 347 Glucocorticoids, effect of, on bone, 99-100, 100-103 
knee, displaced avulsion, 369 on growth plate function, 9-10 
operative treatment of, 365-379 osteoporosis from excesses of, 97-99 
of lateral condyle residuals of 303 Gonadal hormones, for osteogenesis imperfecta, 159-160 
of lower extremity, internal fixation of, 353-363 Gout, of hand, 413-415 (July) 


See hae ad of knee, 421 
— ae of = interphalangeal joint, 221-223 Culling, and cscnutens, 008 


mallet thumb, 233 Growth disturbance, with sickle cell anemia, 197 
Milch 304-305 with thalassemia, 194 
ddan diagnosis of, 265 — effect of, on growth plate proliferation, 
acon ry ao Growth inhibition, asymmetrical, after knee injury, 374 
Pe men So Growth plate, cartilaginous component of, 4-8 
peg a es hypertrophic zone of, 4-8 
— oe wl 245-246 proliferative zone of, 4 


f ‘ reserve zone of, 4 
open reduction of. See Open reduction. — effect of systemic hormones on function of, 8-10 
operative management of, 217-417, (April) 


environmental factors affecting function of, 10-11 
pathologic diaphyseal, 248 


of phalanx, distal, 217-224 eee ~ 
middle, 224-225 inheritable disorders affecting function of, 12-13 
proximal, 226-229, 233-235 metaphysis in, 8 
of proximal humerus, 315-317 nutritional factors affecting function of, 11-12 
of radial neck, closed reduction of, 261 pathologic states affecting, 10-13 
complications of, 262, 264-265 physiology and pathology of, 1-17 
diagnosis of, 258-260 vascular supply to, 1-8 
follow-up of, 262 Growth plate fractures, of spine, 333-334 
open reduction of, 261-262 


results with, 265 
treatment of, 260-262 
Salter-Harris. See Salter-Harris fractures. 


Hamate, fractured, 524 
of scapula, 322-323 


Hand, ankylosing spondylitis of, 410 (July) 
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compartment syndrome of, 406—407 (April) 
crystal-induced arthropathies of, 411-415 (July) 
inflammatory arthropathies of, 408-415 (July) 
operative treatment of fractures and dislocations of, in 
children, 217-243 
primary osteoarthritis of, 410-411 (July) 
psoriatic arthritis of, 409-410 (July) 
radiographic imaging of, 408-415 (July) 
Reiter's disease of, 410 (July) 
rheumatoid arthritis of, 408—409 (July) 
Healing, of fractures. See Fractpre healing. 
Hematoma, postoperative, as cause of failed back surgery 
syndrome, 620-621 
Hematoma, formation of, after fracture, 200, 201 
Hemi-epiphysiodesis, for angular deformity after knee in- 
jury, 370 
Hemiarthroplasty, for femoral neck fractures, 127-129 
Hemodialysis, destructive spondyloarthropathy associated 
with, 432-434 
Hemoglobinopathy, musculoskeletal problems in, 191-198 
Heterotopic ossification, as complication of radial neck 
fractures, 264 
Hip, ankylosing spondylitis of, 416 (July), 555, 556 
arthritic disorders of, 554-556 
deposition arthropathies of, 417-418 (July) 
developmental disorders of, 556-558 
developmental dysplasia of, 557 
fractures of, in children and adolescents, 341-352 
classification of, 341-344 
complications of, 344, 348, 352 
with osteoporosis, 109, 110, 126 
primary osteoarthritis of, 418 
psoriatic arthritis of, 417 (July) 
radiographic imaging of, 415-418 (July), 545-559 
Reiter's disease of, 417 (July) 
rheumatoid arthritis of, 416 (July) 
routine radiographs of, 549-550 
Hip joint abnormalities, 556 
Hip replacement. See Total hip replacement, in patients 
with Paget's arthritis. 
Histomorphometry, 70-75 
methods of, 72 
nomenclature for, 72-73, 75, 77-78 
parameters of, 73-75 
primary measurements in, 73 
role of, in tissue diagnosis of metabolic bone disease, 
65-79 
Homeostasis, calcium, 31-42 
alterations in, 35, 38-40 
extracellular, 33 
intracellular, 32-33 
Hormones, calcium-regulating, 33-35 
gonadal, for osteogenesis imperfecta, 159-160 
growth, effect of, on growth plate proliferation, 8-9 
parathyroid. See Parathyroid hormone. 
systemic, effect of, on growth plate function, 8-10 
Humeral shaft, fractures of, with osteoporosis, 136-137 
nonunions and pseudarthroses of, treai:.ent of, 725-742 
Humerus, avascular necrosis of, 511 
distal, residuals of trauma to, 291-314 
distal, fractures of, with osteoporosis, 137 
proximal, fractures of, in children, 315-317 
with osteoporosis, 135-136 
supracondylar fractures of, 269-289 
Hunter’s syndrome, 12 
Hurler’s syndrome, 12 
Hydrochlorothiazide, for steroid-induced osteoporosis, 103 
Hydroxyproline level, as marker of bone resorption, 110 
in Paget's disease, 176 
Hypercalcemia, 38, 39 


with Paget's disease, 179 
Hyperextension, of knee, 369 
Hyperosteoidosis, 69, 70 
Hyperparathyroidism, 38 
secondary to steroid therapy, 102 
Hypertrophic zone, of cartilaginous component of growth 
plate, 4-8 
Hypocalcemia, 35, 38 
Hypogonadism, as cavse of osteoporosis in men, 117 
Hypoparathyroidism, 38 
Hypophosphatasia, 12, 70 
Hypophosphatemia, 38 


Ilizarov method, as alternative treatment for tibial defects, 
629-637 
case reports of, 630-636, 646-650 
complications of, 636, 650-651 
for segmental defects, 656 
for tibial nonunions, 639-653 
treatment of malunions and malnonunions of femur and 
tibia by detailed preoperative planning and, 667- 
691 
use of, with AO/ASIF tubular fixateur in treatment of 
segmental defects, 655-665 
Immediate injury response, 200, 201 
Immobilization, for fractures from osteogenesis imper- 
fecta, 157, 159 
for pain relief from spinal fractures, 146 
Infection, after ankle trauma, 599-600 
bacterial, effect of, on bone growth, 11 
as cause of failed back surgery syndrome, 621-622 
after foot trauma, 599-600 
of wrist, 531, 541 
Infections, with nonunions, 643-644 
Infrared spectroscopy, for characterizing bone mineral, 21 
Insulin-like growth factor II, 8, 9 
Internal fixation, for ankle fractures, 134 
causing nonunion of humeral shaft fracture, 727-728 
of children’s fractures of lower extremity, 353-363 
for deformities of tibia and femur, 667, 687 
of femoral fractures, 354-363 
for femoral neck fractures, 128 
for fractures of osteoporotic spine, 147-148, 149 
of intertrochanteric femoral fractures, 344 
of lower extremity fractures in children, 353-363 
of Monteggia fracture-dislocations, 254 
of open fracture of shaft of radius and ulna, 245, 248 
of proximal humeral fractures, 316-317 
of radial neck fractures, 262 
of tibial fractures, 353-354 
of transcervical hip fractures, 342 
of transcervicotrochanteric fractures, 342, 346 
for triplane injuries of knee, 368 
Intertrochanteric femoral fractures, 342, 344, 347 
Intestines, decreased calcium absorption by, with ste- 
roids, 101-102 
Intramedullary nailing. See Internal fixation; Reamed in- 
tramedullaru nailing.10 
Intramembranous bone formation, 1, 200, 201 
Irradiation, effect of, on bone growth, 11 


Ischemic necrosis, 599 


Jensen's disease, 12 

Jewett brace, 146, 147 

Joints, distal interphalangeal, 221-223, 224 
proximal interphalangeal, 225 
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Joint stiffness, as complication of external fixation, 399- 
400 
Juvenile T:llaux fracture, 386, 387, 388 


Kidneys, and effect on calcium handling with steroids, 
100-101 
Knee, calcium pyrophosphate dihydrate of, 420, 421 
compound fracture-separations, 369 
deposition arthropathies of, 419-421 
displaced avulsion fracture of, 369 
dis: uption of articular surface of, 368-369 
fractures of, operative treatment of, 365-379 
gout of, 421 
hyperextension, 369 
MRI of, 561-572 
open fracture-separations of, 369 
operative treatment of fractures about, 365-379 
periarticular fractures about, 130-131 
plicae of, 570, 571 
primary osteoarthritis of, 421 
psoriatic arthritis of, 419 
radiographic imaging of, 418-421 
Reiter's disease of, 419 
rheumatoid arthritis uf, 419 
tophi of, 421 
Knee replacement. See Total knee replacement, in pa- 
tients with Paget's arthritis. 
Kneist syndrome, 12 
Knowles pin treatment, for femoral neck fractures, 128, 
129 
Kostuick-Harrington system for internal fixation, 148 
Kyphosis, from spinal fracture, 144 


Laminectomy, 604, 605 
Laminotomy, 603-604 
Lateral condyle, residuals of fractures of, 303-313 
Lateral spinal stenosis, as cause of failed back surgery 
syndrome, 613, 618-619 
Lathyrism, 12 
Legg-Calvé-Perthes disease, 557-558 
Leg length discrepancy, after knee injury, 374-378 
Lidocaine, for Paget's arthritis, 175 
Ligament injuries, ankle, 592 
collateral, 565-568 
cruciate, 565, 566 
Lignac-Fanconi syndrome, 87 
Limb lengthening, 655-665 
in adults, 680-682 
results of, 683, 685-687 
Limb overgrowth, as complication of external fixation in 
children, 398-399 
Long bones, preoperative planning for the treatment of 
nonunions and correction of malunions of, 693--714 
Lowe’s syndrome, 87 
Lower extremity, compartment syndrome in, 401-402, 
406 (April) 
fasciotomy for, 408—409 (April) 
internal fixation for children’s fractures of, 353-363 
Lumbar spine, postoperative, MRI of, 603-624 
Lumbar vertebral trauma, 463-482 


Magnesium, in bone mineral, 20 
Magnetic resonance imaging, artifacts on, 607, 610-611 
bone graft appearance on, 606 
of carpal bone neoplasms, 530 
of cervical spine trauma, 461-462 
of collateral ligaments, 565-568 


of cruciate ligaments, 565, 566 
of foot and ankle trauma, 591-601 
of hips, 551-552 
of intracarpal osteonecrosis, 528 
of knee, 561-572 
of menisci, 562-564 
of osseous marrow, 568-569 
of osteonecrosis of knee, 569 
for Paget’s disease, 176 
of pelvis, 551-552 
of postoperative lumbar spine, 603-624 
of rheumatoid cervical spine, 425—427 
of shoulder, 497-513 
of thoracic and lumbar vertebral column, 467-468 
of wrist, 518, 526 
of wrist infection, 531 
Mallet finger fractures, of disial interphalangeal joint, 
221-223 
reverse, 223-224 
Mallet thumb fractures, 233 
Malnonunions and malunions of femur and tibia, treat- 
ment of, by detailed preoperative planning and Iliza- 
rov techniques, 667-691 
Malnutrition, effect of, on bone growth, 11 
Malunion and nonunion of fractures, 629-802 
Malunions, of acetabular fractures, 774-787 
intraarticular, case studies of, 751-753 
and nonunions, 743-757 
and nonunions of acetabular fractures, diagnosis and 
treatment of, 769-788 
of long bones, correction of, preoperative planning for 
treatment of nonunions and, 693-714 
and malnonunions of femur and tibia, treatment of, by 
detailed preoperative planning and Ilizarov tech- 
niques, 667-691 
tibial, treatment of, with reamed intramedullary nails, 
715-724 
Marble bone disease, 13 
Maroteaux-Lamy syndrome, 12 
Matrix. See Bone matrix. 
Matrix gla-protein, 25 
Matrix proteins, 25-26 
Matrix synthesis, chrondrocyte defects in, 12 
osteoblast defects in, 12 
MCP joint. See Metacarpophalangeal joint. 
Men, osteoporosis in, 117 
Menisci, MRI of, 562-564 
Menopause, calcium deficiency after, 40 
estrogen replacement therapy during, 111, 113 
osteoporosis with, in steroid-treated women, 102-103 
as risk factor in osteoporosis, 44 
Mesenchymal cells, appearance of, after fracture, 200 
Metabolic bone disease, histopathology of, 69-70 
pathologic fractures in, 1-215 
tissue diagnosis of, 65-79 
Metabolic disease unit, function of osteoporosis preven- 
tion center within, 163 
Metacarpal fractures, of fingers, 232-233 
of thumb, 236 
Metacarpophalangeal joint, dislocations of, 229-232, 235 
Metaphysis, in growth plate, 8 
Methandrostenolone, 117 
Milch type fractures, of lateral condyle, 304-305 
Mineral, bone, in osteoporosis, 19-29 
Mineralization, disturbances in, 69-70 
Missed axial alignment, as complication of fragment trans- 
port, 661 - 
Mithramycin, for Paget’s disease, 181 
Mitomycin, for Paget’s disease, 180 
Monteggia fracture-dislocations in children, 251-256 
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closed reduction of, 253, 254 
complications of, 255 
diagnosis of, differential, 253 
missed, 252, 255 
injury patterns with, 251-252 
open reduction of, 254-255 
operative intervention for, 254-255 
posterior interosseous nerve injury with, 252-253 
treatment of, 253-255 
Morquio’s syndrome, 12 
Mucopolysaccharidosis, 12 
Multiple vertebral collapse, 336 
Multiplication-stimulating activity, 8 
Multiply injured patient, diagnostic oversights in, 437- 
439 


of chest, 439-441 
of clinical dyads, 444-445 
of extremities, 442-444 
from failure to communicate, 445 
of pelvis, 444 
of spine, 442, 443 
evaluating radiographically, 437-447 
failure of examination in, 439 
Musculoskeletal problems, in hemoglobinopathy, 191-198 
Mutations, causing osteogenesis imperfecta, 156, 161 
Myositis ossificans, as complication of missed Monteggia 
fracture-dislocation, 255 


Nailing, reamed intramedullary, for tibial malunions and 
nonunions, 715-724 
Nandrolone decanoate, 117 
Needle manometer technique, for compartment pressure 
measurement, 404 
Neoplasms, of carpal bones, 530, 534-535 
of shoulder, 511, 512 
Nerve injury, posterior interosseous as complication of 
radial neck fractures, 264 
with Monteggia fracture-dislocations, 252-253 
with supracondylar fractures, 272-273 
Neurofibromatosis, rickets and osteomalacia with, 88 
Neurovascular structures, pathology of, in supracondylar 
fractures, 272-273, 274 
Nonunions, of acetabular fractures, 770-774, 779-787 
with angulation, after lateral condyle fracture, 310-313 
atrophic, 639 
of clavicular fractures, 318, 319 
established, with lateral condyle fracture, 306-307, 309 
factors influencing decision making in treatment of, 
640-646 
of femoral neck, Pauwels osteotomy for, 759-767 
of hip fractures, 348, 352 
of humeral shaft fractures, cause of, 727 
classification of, 730 
definition of, 726-727 
objectives of therapy for, 730-735 
postoperative management of, 740 
preoperative planning for, 735-736 
surgery for, 736-739 
hypertrophic, 639 
infected, 639 
intraarticular, case studies of, 744-751 
and malunions, 743-757 
lax, 639-640 
and malunion of fractures, 629-802 
and malunions of acetabular fractures, diagnosis and 
treatment of, 769-788 
noninfected, 639 


preoperative panning for treatment of, and correction 
of malunions of long bones, 693-714 
and pseudarthroses of humeral shaft, treatment of, 725- 
742 
of radial neck fractures, 264-265, 266 
of scaphoid fracture, 525, 526 
stiff, 639 
tibial, treatment tactics with the Ilizarov method, 639- 
653 
case reports of, 630-636, 646-650 
treatment of, with reamed intramedullary nails, 715- 
724 
of transcervical hip fractures, 342 
types of, 639-640 
Nuclear magnetic resonance, for characterizing bone min- 
eral, 21 
Nutrition, and bone, 43-50 
calcium-deficient, 38, 40 
effect of, on bone growth, 11-12 
and fracture healing, 48—49 


Ohesity, as protection against osteoporosis, 44 
Olecranon fractures, in children, 257-268 
with osteoporosis, 137 
Open reduction, of ankle fractures, 382, 383, 384, 386, 
390 
of clavicular fractures, 318, 320-321 
for deformities of tibia and femur, 667, 
delayed, after lateral condyle fracture, 307-308, 310 
for femoral neck fractures, 342 
of glenoid fractures, 322-323 
of intertrochanteric femoral fractures, 344 
of Monteggia fracture-dislocations, 254-255 
of proximal humeral fractures, 316-317 
of radial and ulnar shaft fractures, 246, 248 
of radial neck fractures, 261-262 
of supracondylar extension fractures, 282-286 
of transcervicotrochanteric fractures, 342 
for triplane injuries of knee, 368 
Operative treatment. See also Surgery 
of ankle fractures in children, 381-392 
of fractures about the knee, 365-379 
of fractures and dislocations of hand and wrist region in 
children, 217-243 
of hand injuries, complications of, 239-240 
of radial shaft and ulnar fractures, 245-250 
for residuals of elbow trauma in children, 298-303, 
307-308, 310-314 
of shoulder region fractures in children, 315-324 
of spine fractures in children, 325-339 
of supracondylar fractures, 269-289 
Orthomold extension brace, 147 
Orthopedics, radiographic imaging in, 405-627 (July) 
Orthoses, after spinal fracture, 146-147 
Os intermetatarseum and hallux valgus, 493-494 
Osseous marrow, MRI of, 568-569 
Ossification of the posterior longitudinal ligament (OPLL), 
432 
Os styloideum and carpal boss, 492-493 
Os supratrochleare dorsale, 486—487 
Osteitis deformans, 173 
Osteoarthritis, primary, of hand, 410-411 (July) 
of hip, 418 
of knee, 421 
Osteoblasts, 66-67 
defects of, in matrix synthesis, 12 
in Paget's disease, 177 
Osteocalcin, as marker of bone formation, 110 
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Osteochondroma, 13 
Osteoclasts, 67-68 
in Paget's disease, 177 
Osteodystrophy, renal. See Renal osteodystrophy. 
Osteogenesis imperfecta, 12, 151-162 
classification of, 151-152 
clinical features of, 152-154 
collagen and collagen genes in, 155-156 
definition of, 151 
disturbed formation of bone matrix in, 69 
fractures from, 152-153 
history of, 151 
orthopedic treatment for, 156-159 
prenatal diagnosis of, 160-161 
prognosis for, 154 
systemic treatment for, 159-160 
Osteogenic sarcomas, with Paget’s disease, 188 
Osteomalacia, 70, 110 
anatomic and radiographic changes in, 88-90 
biliary, 86 
causes of, 85-88 
clinical manifestations of, 90-91 
enteric, 86-87 
gastric, 86 
hyphophosphatemic, 87 
management of, 92, 94-95 
with Paget's disease, 183 
and rickets and renal osteodystrophy, 81-96 
Osteomyelitis, after foot and ankle trauma, 600 
with sickle cell anemia, 197 
of wrist, 531, 541 
Osteonecrosis of knee, MRI of, 569 
of lunate, 528, 529 
with sickle cell anemia, 197 
of talus, 599 
Osteonectin, 25, 26 
Osteopenia, 110 
Osteopetrosis, 13 
Osteopontin, 25 
Osteoporosis, 43-47 
animal models of, 20-22 
bone mineral and matrix in, 19-29 
disturbed formation of bone matrix in, 69 
induced by steroids, 97-107 
management of fractures in patients with, 125-141 
medical therapy of, 109-124 
in men, 117 
with Paget's disease, 182-183 
prevention of, 110 
risk factors for, 167 
Osteoporosis prevention center, as community outreach 
program, 168 
development of, 164-165 
function of, within metabolic disease unit, 163 
guidelines of, for developing screening and follow-up 
protocols in, 166-168 
for program procedures in, 165-166 
mechanism of, 163-169 
research component of, 168-169 
Osteoporotic spine, fractures of, 143-145 
diagnosis of, 145-146 
nonoperative treatment of, 146-147 
operative treatment of, 147-149 
pathophysiology of, 143-145 
Osteotomy, for angular deformity after knee injury, 374 
complications of, with supracondylar deformities, 302- 
303 
for deformities of tibia and femur, 667, 678-680 
dome, for »upracondylar deformities, 300, 30... 302 
fibular, and nonu ions, 645 


lateral closing wedge, for supracondylar deformities, 
298-300 
medial displacement, for intertrochanteric fractures, 
129, 130 
for Paget’s disease, 184, 185, 186-187 
Pauwels, for nonunions of femoral neck, 759-767 
step cut, for supracondylar deformities, 300, 302, 303 
subtrochanteric valgus, for coxa vara deformity, 344, 
351 
for nonunion of hip fractures, 348 
Os trigonum, 489, 491-492 
Os vesalianum, 494 
Overgrowth of limbs, as complication of external fixation, 
398-399 


Paget's arthritis, 175, 185, 186 
Paget's disease, calcitonin for, 159 
Paget's disease of bone, 171-189 
calcitonin for, 159 
clinical manifestations of, 173-175 
etiology of, 171-172 
fractures with, 183-185 
history of, 171 
indications for pharmacotherapy with, 179 
laboratory evaluations of, 176-179 
osteoporosis with, 182-183 
patient distribution with, 172-173 
radiologic description of, 175-176 
surgery for, 183-187 
treatment of, 179-187 
tumors related to, 187-188 
Pain, back, as symptom of Paget’s disease, 173-174 
relief of, for spinal fractures, 146 
Papineau technique, for segmental defects, 655, 661 
Parathyroid adenomas, in patients with Paget's disease, 
177, 179 
Parathyroid hormone, effect of, on growth plate function, 
9 
as regulator of calcium, 33, 36-37 
role of, in calcium absorption, 32 
role of, in calcium balance, 43 
Patella, bipartite, 483-485 
dorsal defect of, 485-486 
Pathology, of growth plate, 1-17 
Pauwels osteotomy, for nonunions of femoral neck, 759- 
767 
Pelvis, fractures of, 573-590 
radiographic imaging of, 545-559 in multiply injured 
patient, 444 
radiographic imaging of, 545-559 
routine radiographs of, 545-548, 548-549 
Perifibular fasciotomy, for compression syndrome of lower 
extremity, 409 (April) 
Periosteum, pathology of, in supracondylar fractures, 271- 
272, 273 
Phalangeal neck, supracondylar fractures of, 226-227 
Phalanx fractures, distal, 217-224 
middle, 224-225 
proximal, 226-229, 233-235 
Phosphate, in prevention of osteoporosis, 43 
Phosphorus, 31-32 
and bone calcium metabolism, 47, 48 
deficiency of, as cause of rickets, 86 
homeostatic mechanisms of, 81-85 
Physical therapy, for fractures from osteogenesis imper- 
fecta, 156-157. 158-159 
Physiology, of growth plate, 1-17 
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Pin fixation, infection from, in multiply injured children, 
398 
insertion principles for, in multiply injured children, 
396-397 
in multiply injured children, 395-397, 398 
percutaneous, for supracondylar extension fractures, 
278-281 
PIP joint. See Proximal interphalangeal joint. 
Plastic deformation, of radius, closed reduction of, 246 
of ulna, closed reduction of, 246 
with radial head dislocation, 246, 253 
Plicae, of knee, 570, 571 
Posterior fixation, for fractures of osteoporotic spine, 148- 
149 
Posterior interosseous nerve injury, as complication of 
radial neck fractures, 264 
with Monteggia fracture-dislocations, 252-253 
Prednisone, 98 
Premature epiphyseal closure, after hip fractures, 348 
Prenatal diagnosis, of osteogenesis imperfecta, 160-161 
Prenisolone, 98 
Progesterone, in estrogen replacement therapy, 112 
Progestin. combined with estrogen for prevention of 
breast cancer, 113 
for prevention of osteoporosis, 112 
Proliferative zone, of cartilaginous component of growth 
plate, 4 
Proteins, dietary, and bone calcium metabolism, 47-48 
matrix, 25-26 
Proteoglycans, 25-26 
Proximal femoral epiphysiolysis, 341-342 
Proximal interphalangeal joint, irreducible dislocations of, 
225 
Proximal radioulnar synostosis, as complication of missed 
Monteggia fracture-dislocation, 255, 256 
Proximal tibial epiphysis, fracture-separation of, 370-371 
Pseudarthrosis, ankylosing spondylitis with, 428, 429-430 
and failed back surgery syndrome, 616, 620 
of humeral shaft fractures, cause of, 727 
classification of, 730 
definition of, 725 
objectives of therapy for, 730-735 
postoperative management of, 740 
preoperative planning, 735-736 
surgery for, 736, 739-740 
and nonunions of humeral shaft, treatment of, 725-742 
Pseudofracture, in patients with Paget's cisease, 174, 180, 
183 
Pseudohypoparathyroidism, 38 
Pseudomeningocele, as cause of failed back surgery syn- 
drome, 613 
Psoriasis, of hip, 555, 556 
Psoriatic arthritis, of hand, 409-410 (July) 
of hip, 417 (July) 
of knee, 419 
Pyle’s disease, 13 


Quantitative computed tomography, accuracy of changes 

observed on, 55 

calibration of, 53-54 

diagr.ostic sensitivity of, 54 

for measuring bone mineral content, 52-55, 144-145 

method of, 52-53 

monitoring of changes with, 55 

precision of, 54 

radiation dose from, 54 

region of interest of, 53 


Radial head dislocations, as differential diagnosis of Mon- 
teggia fracture-dislocations, 253 
Radial neck, fractures of, in children, 257-268 
closed reduction of, 261 
complications of, 262, 264-265 
diagnosis of, 258-260 
follow-up of, 262 
open reduction of, 261-262 
results with, 265 
treatment of, 260-262 
Radiation dose, from dual-energy x-ray absorptiometry, 
56-57 
from dual-photon absorptiometry, 56-57 
from quantitative computed tomography, 54 
Radiographic imaging, of appendicular arthropathy, 405- 
422 (july) 
of cervical spine trauma, 449-462 
of complications of axial arthropathies, 423-435 
of foot and ankle trauma, 591-601 
of intraarticular malunions and nonunions, 743-744 
of knee, 561-572 
of multiply injured patient, 437-447 
for nonunions and malunions of long bones, 694-695 
of not-so-normal variants, 483-495 
in orthopedics, 405-627 (July) 
o: pelvic fractures, 573-590 
of pelvis and hip, 545-559 
of postoperative lumbar spine, 603-624 
of shoulder, 497-513 
of symptomatic wrist, 515-543 
of thoracic and lumbar vertebral column, 463-482 
Radiography, conventional, 501-502 
of cervical spine trauma, 449-450 
with contrast, 588 
of hips, 549-550 
of multiply injured patient, 437, 439, 440-441, 442 
of pelvis, 545-548, 548-549, 573-574, 575 
acetabular roof, 547-548 
ilioischial line, 548 
tear figure, 546-547 
triradiate cartilage, 547 
of shoulder, 497, 501-502 
of thoracic and lumbar vertebral column, 463-464, 
464 
of wrist, 515-516, 528, 530, 531 
Radionuclide scanning, of carpal instability, 530-531 
of pelvic fractures, 587-588 
of wrist, 526 
Radius, deformity of, 521 
development of, 257-258 
dislocations of, 237, 238, 239 
fracture of, 237-239, 520 
shaft fractures of, clinical assessment of, 245 
closed reduction of, 246, 248 
open reduction of, 246, 248 
operative management of, 245-250 
vascular compromise from, 246 
Reamed intramedullary nailing, treatment of tibial malun- 
ions and nonunions with, 715-724 
Regenerate failure, as complication of fragment transport, 
661 
Reiter's disease, of hand, 410 (July) 
of hip, 417 (July), 555, 556 
of knee, 419 
Renal osteodystrophy, 91-92, 93 
management of, 92, 94--95 
and rickets and osteoma!: «ia, 81-96 
Renal tubular acidosis, 87-% 
Reserve zone, of cartilaginous component of growth plate, 
4 
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Residuals of elbow trauma in children, 291-314 
Rheumatoid arthritis, of cervical spine, 423-427 

of hand, 408-409 (July) 

of hip, 416 (July), 554, 556 

juvenile, 510 

of knee, 419 
Rickets, 12-13 

anatomic and radiographic changes in, 88-90 

biliary, 86 

causes of, 85-88 

clinical manifestations of, 90-91 

enteric, 86—87 

gastric, 86 

hypophosphatemic, 87 

management of, 92, 94-95 

and osteomalacia and renal osteodystrophy, 81-96 
Rotary injuries, of cervical spine, 460, 461, 479 

of thoracic and lumbar vertebrae, 474, 475, 476, 479 
Rotator cuff impingement, 498-499, 505 
Rotator cuff tears, 498-501, 505-507 
Rotator cuff tendinitis, 498-501, 505 


Salter-Harris fractures, of ankle, 382-383, 384, 385, 386 
of base of proximal phalanx, 227, 229 
of distal phalanx, 219-221 
of distal radioulnar joint, 237-239 
of proximal humerus, 316 
of radial neck, 257 
Sanfilippo’s syndrome, 12 
Sarcomas, osteogenic, with Paget's disease, 188 
Scaphoid wrist, r diographic examination of fractures of, 
in multiply mjured patient, 443-444 
Scapular fractures, .22-—323 
radiographic examination of fractures of, in multiply 
injured patient, 444 
Scheie’s syndrome, 12 
Scheuermann’s disease, 144, 145 
Scintigraphy, of osteonecrosis, 528 
of wrist, 516, 518, 526, 531 
Sclerae, blueness of, in osteogenesis imperfecta, 154 
Scoliosis, from spinal fracture, 144 
Scurvy, 11, 159 
Seatbelt fractures, of spine, 332 
Segmental defects, treatment of, use of Ilizarov concept 
with AO/ASIF tubular fixateur in, 655-665 
Segmental defects, techniques for repairing, 661, 663 
Segmental fragment transport AO/ASIF frame for, 656- 
661 
phases of, 659-661 
Sex hormones, effect of, on growth plate proliferation, 9- 
10 
for maintaining normal bone mass, 192 
for osteogenesis imperfecta, 159-160 
for steroid-induced osteoporosis, 104 
Shaft fractures, of proximal phalanx, 227 
of radius and ulna, operative management of, 245-250 
Shearing injuries, of thoracic and lumbar vertebrae, 474, 
477, 479 
Short stature, as indirect consequence of osteogenesis im- 
perfecta, 153-154 
Shoulder, anatomy of, 497-498 
avascular necrosis of, 511 
children’s fractures in region of, operative management 
of, 315-324 
MRI of, 497-513 
neoplasms of, 511, 512 
postoperative, 510 
synovial abnormalities of, 510-511 


Sialoproteins, 25, 26 
Sickle cell anemia, arthropathy with, 197-198 
growth disturbance with, 197 
musculoskeletal problems with, 195-198 
osteomyelitis with, 197 
osteonecrosis with, 197 
radiographic features of, 196-197 
and sickle cell crisis, 195 
Skeletal deformity, from osteogenesis imperfecta, 153, 
157-159 
Skeletal fragility, as clinical features of osteogenesis im- 
perfecta, 152-153 
Skeleton, axial, assessment of, 51-63 
Skin defects, and nonunions, 644 
Sliding nail-plate devices, for intertrochanteric fractures, 
129-130 
Slipped capital femoral epiphysis, 557 
Slit catheter, for compartment pressure measurement, 
404, 405 (April) 
Smoking, as risk factor in osteoporosis, 44 
Soft-tissue defects, and nonunions, 644 
Somatomedin C, 8 
Somatomedins, effect of, on growth plate proliferation, 8— 
9 
Spinal fusion, 604, 606 
Spine, cervical. See alsoCervical spine, rheumatoid; Cer- 
vical spine trauma. 
injury to, in children, 330, 331 
fractures of, from automobile accidents, 337 
causes of, 325 
from child abuse, 336-337 
classification of, 332-333 
diagnosis of, 325-326 
incidence of, 325 
management of, 337-338 
operative treatment of, 325-339 
pathologic, 336 
radiographic evaluation of, 326-329, 442 
from sports, 335-336 
stabilization technique for, 329-330 
lumbar, postoperative, MRI of, 603-624 
trauma to, 463-482 
osteoporotic, fractures of, 143-145 
diagnosis of, 145-146 
nonoperative treatment of, 146-147 
operative treatment of, 147-149 
pathophysiology of, 143-145 
thoracic, trauma to, 330, 463-482 
thoracolumbar, injury to, 330-333 
Splints, for fractures from osteogenesis imperfecta, 157, 
159 
Split enzyme studies, for Paget's disease, 177 
Spondyloarthropathy, with hemodialysis, 432-434 
Spondylolysis, 334-335 
Sports injuries, 335-336 
Spur formation, lateral, with condyle fracture, 305 
Stanazolol, 117 
Steffee plate, for posterior fixation of spinal fracture, 148, 
149 
Steroid-induced osteoporosis, 97-107 
therapy for, 103-104 
Steroids, anabolic, for increasing bone mass, 117 
Stress fractures, of femoral neck, 348 
of spine, 334-335 
Strontium, in bone mineral, 20 
Subluxation, anterior, of rheumatoid cervical spine, 423, 
424 
of traumatized cervical spine, 453 
lateral, of rheumatoid cervical spine, 423-424 
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posterior, of rheumatoid cervical spine, posterior, 423, 
424 
subaxial, of rheumatoid cervical spine, 425 
vertical, of rheumatoid cervical spine, 424—425 
Subtrochanteric fractures, with Paget's disease, 183-184 
Subtrochanteric valgus osteotomy, for coxa vara deformity, 
344, 351 
for nonunion of hip fractures, 348 
Supracondylar fractures, causes of, 291-295 
of distal femur, with osteoporosis, 132 
effects of, 295-298 
extension, 269-271 
treatment of, 273-286 
flexion, 271 
treatment of, 286-288 
ipsilateral fractures with, 281-282 
operative management of, 269-289 
pathology of, 271-273 
of phalangeal neck, 226-227 
residuals of, 291-303 
treatment of, 298-303 
Surgery. See also Operative treatment. 
for ankle fractures in children, 381-392 
for compartment syndrome, 406-410 (April) 
for deformities from osteogenesis imperfecta, 157-159 
for hip fractures, 342, 344 
for knee fractures, 365-379 
for lower extremity fractures, 353-363 
for Monteggia fracture-dislocations, 254-255 
for olecranon fractures, 265, 267 
for osteoporotic spine fractures, 147-149 
for Paget's disease, 183-187 
for radial neck fractures, 261-262 
for radial shaft fractures, 245-250 
for residuals of elbow trauma in children, 298-303, 
307-308, 310-314 
for shoulder region fractures, 315-324 
for spinal fractures in children, 325-339 
for supracondylar fractures, 269-289 
for ulnar fractures, 245-250 
Synostosis, as complication of radial neck fractures, 262, 
264 
Synovial abnormalities of shoulder, 510-511 
Systemic hormones, 136-137 


Talus, fractures of, 596-597 
ischemic necrosis of, 599 
Tears, rotator cuff, 498-501 
Technetium bone scans, for differentiating tumor from 
Paget’s disease, 176 
Tendinitis, rotator cuff, 498--501 
Tendon injuries, of ankle, 592-594 
Testosterone, effect of, on growth plate function, 9 
replacement of, for prevention of osteoporosis in men, 
117 
Tetracyline labeling, of bone, 68 
Thalassemia, arthropathy with, 194-195 
fractures with, 194 
growth disturbance with, 194 
musculoskeletal problems with, 191-195 
radiographic features of, 192-193 
Thiazides, for prevention of osteoporosis, 117 
for steroid-induced osteoporosis, 103, 104 
Thoracic vertebral trauma, 463-482 
Thrombospondin, 26 
Thumb fractures, 233-235, 236 
Thyroxine, effect of, on growth plate function, 10 


Tibia, avulsion fracture, of intercondylar eminence of, in 
children, 371-373 
of tubercle, 373-374 
fractures of, with Paget’s disease, 184—185 
internal fixation for fractures of, 353-354 
malunions and nonunions of, determining true defor- 
mity of, 674-675 
level of osteotomy for, 678-680 
mechanical axis considerations in, 675, 678 
principles of deformity correction in, 668-671, 674 
overgrowth of, after fracture, 398-399 
proximal, fracture-separation of, 370-371 
treatment of malunions and malnonunions of, by de- 
tailed preoperative planning and Ilizarov tech- 
niques, 667-691 
treatment of malunions and nonunions of, with reamed 
intramedullary nails, 715-724 
Tibial defects, reconstruction using the method of Ilizarov 
as an alternative, 629-637 
Tibial nonunions, treatment tactics with the Ilizarov 
method, 639-653 
Tibial plateau, fractures of, with osteoporosis, 132-133 
Tomography, of wrist, 516 
Tophi, of knee, 421 
Total hip replacement, in patients with Paget's arthritis, 
185-186 
Total knee replacement, in patients with Paget's arthritis, 
186 
Traction, for supracondylar extension fractures, 276-278 
Transcervical hip fractures, 342, 344, 345 
Transepiphyseal separations, 341-342, 343 
Transforming growth factor-B, effects of, on uninjured 
bone in vivo, 204, 206 
exogenous, in fracture callus organ culture, 204, 205 
expression of, in fracture repair, 201, 203 
immunolocalization of, in fracture repair, 201 
in regulation of fracture repair, 199-209 
Trauma, as cause of spinal fracture, 145 
cervical spine, 449-462 
elbow, residuals of, in children, 291-314 
foot and ankle, MRI of, 591-601 
lumbar vertebral, 463-482 
thoracic vertebral, 463-482 
to wrist, 519-526 
Triplane fracture-separations, of knee, 368 
Triplane fractures, of distal tibia, 386, 388, 389, 390 
True varus, with lateral condyle fracture, 305, 307 
Tumors, bone, rickets and osteomalacia with, 88 
giant cell, with Paget’s disease, 188 
related to Paget’s disease, 187-188 
soft tissue, rickets and osteomalacia with, 88 


Ulna, development of, 258 
dislocation of, 237-239 
fractures of, 237-239 
closed reduction of, 246, 248 
open reduction of, 246, 248 
Monteggia fracture-dislocation of, 251-256 
plastic deformation of, with radial head dislocation, 253 
shaft fractures of, clinical assessment of, 245 
operative management of, 245-250 
vascular compromise from, 246 
Ulno-luno-triquetral impaction syndrome, 530, 531 
Ultrasonography, of hips, 552 
of pelvis, 552 
of shoulder, 502, 510 
Union, delayed, with lateral condyle fracture, 305-306 
Urinary tract injury, from pelvic trauma, 588 
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Variants, not-so-normal, 483-495 
Vascular compromise, from radial and ulnar shaft frac- 
tures, 246 
Vascular supply, to growth plate, 1-8 
Vertebral collapse, multiple, 336 
Vertebral fractures, 109, 110 
Vertebral instability, post-traumatic, 481 
Vertical compression injuries, of cervical spine, 458, 459 
Vitamin C deficiency, effect of, on bone growth, 11-i2 
Vitamin D, absorption of, 32 
active form of, in calcium balance, 43 
deficiency of, as cause of rickets, 85-86 
effect of, on bone growth, 11 
with diphosphonate therapy, 183 
function of, in osteoporosis, 47 
homeostatic mechanisms of, 83-85 
for osteogenesis imperfecta, 159 
for prevention of osteoporosis, 115 
as regulator of calcium, 33, 35 
for steroid-induced osteoporosis, 103, 104 
Vitamin D deficient rickets. See Rickets. 
Vitamin D metabolites, effect of, on growth plate func- 
tion, 10 
Volar Henry approach, for compression syndrome of fore- 
arm, 407 (April) 
Volar ulnar approach, for compression syndrome of fore- 
arm, 407-408 (April) 


Volkmann’s ischemic contracture, 275. See also- 
Compartment syndrome. 


Weight-bearing exercise, and relation to bone density, 44 
Whites, bone mineral content in, 44 
Wick catheter, for compartment pressure measurement, 
404, 405 (April) 

Wound care, after fasciotomy, 394, 408 (April), 409 (April) 
Wrist, chronically symptomatic, 526-531 

fractures of, 443-444 

infection of, 531, 541 

operative treatment of fractures and dislocations of, in 

children, 217-243 
symptomatic, imaging of, 515-543 
trauma to, 519-526 


X-ray diffraction, for characterizing bone mineral, 21 


Zinc, in bone mineral, 20 





